Many survey organizations attempt to reduce response burden in establishment surveys by augmenting the collected interview data with external record information. However, not all responding establishments actively grant survey organizations permission to access and link their external record data. The lack of full consent has implications for the usefulness of the linked data and the accuracy of any inferences derived from them -issues which have only been scantily explored in the establishment survey literature. In this article, we test a strategy for optimizing linkage consent rates and minimizing the risk of consent bias in a web survey of establishments by experimentally manipulating the placement of the consent question in the questionnaire. We consider three approximate consent question placement locations: beginning, middle, and end. In addition to examining the role of question placement on the consent rate, we also examine the magnitude of consent bias in estimates derived from a set of commonly-linked administrative variables. In short, we find that placing the linkage consent item at the beginning of the questionnaire yields a higher consent rate than placing it at the middle or end of the questionnaire. Furthermore, we show that the magnitude of linkage consent bias -which is generally small across a range of linked administrative variables -is largest when the consent question is placed at the end of the questionnaire. We conclude with a discussion of the implications of these findings for survey practice.
p. 4 the total number of employees liable to social security contributions, and aggregate employee breakdowns by gender, age, education, nationality, and type of employment, among other characteristics (Schmucker, Seth, Ludsteck, Eberle, and Ganzer 2016) .
A selection of six establishment surveys that link to the BHP along with their corresponding consent rates are shown in Table 1 . It can be seen that the linkage consent rate varies considerably from study to study, ranging from 34 to 86 percent. Surveys employing self-administered interviewing modes (paper-and-pencil, web) tend to have lower consent rates compared to interviewer-administered modes (telephone, face-to-face); a pattern which is consistent with the social survey literature (Fulton 2012; Sakshaug, Hülle, and Schmucker in press ). An important question that arises from these rates is whether the establishments that consent to linkage are substantively different from establishments that do not consent.
Such differences can lead to biases in analyses of the linked data. While the social survey literature is replete with examples of linkage consent bias in social surveys (Sala, Burton, and Knies 2012; Al Baghal, Knies, and Burton 2014; Mostafa 2016) , the examination of linkage consent bias in establishment surveys has received comparatively little attention.
To minimize the risk of consent bias in surveys, researchers have tested different strategies for maximizing the consent rate (Sakshaug, Tutz, and Kreuter 2013; Sakshaug and Kreuter 2014; Sala, Knies, and Burton 2014; Kreuter, Sakshaug, and Tourangeau 2016) . One particular strategy is to modify the placement of the consent question in the questionnaire.
While manipulating the placement of the consent question has been shown to increase the linkage consent rate in social surveys, its effect in establishment surveys has not been studied.
In this article, we address this research gap by reporting results from a consent placement experiment conducted in a web survey of establishments. Participating establishments were randomly allocated to receive a consent request to link their interview data to federal administrative data from the BHP at different locations in the questionnaire. We examine the p. 5 impact of consent question placement on the consent rate and assess the magnitude of consent bias in several BHP variables available for both consenting and non-consenting establishments.
p. 6 Fritsch, Wyrwich, Bublitz, and Sorgner (2015) 2010/11 Telephone 86 † The IAB Job Vacancy survey has since 2010 changed their linkage consent procedure by explaining in the data privacy policy sheet (which is included in every advance mailing) that the survey will be linked to already-existing administrative data held at the German Federal Employment Agency. Thus, establishments implicitly consent to record linkage by voluntarily participating in the survey.
‡ Electronic communication with Andreas Moczall (20 th September 2016).
Background
In the social survey literature there is an abundance of findings that suggest linkage consent is a nonrandom process (Haider and Solon 2000; Young, Dobson, and Byles 2001; Banks, Lessof, Taylor, Cox, and Philo 2005; Bates 2005; Jenkins, Cappellari, Lynn, Jäckle, and Sala 2006; Dahlammer and Cox 2007; Knies, Burton, and Sala 2012; Sakshaug, Couper, Ofstedal, and Weir 2012; Sala et al. 2012; Al Baghal et al. 2014; Knies and Burton 2014; Mostafa 2016 ). These findings raise concerns about whether inferences drawn from linked-data analyses are accurate representations of the study population. Such concerns are not only confined to social surveys -establishment surveys also appear to be affected by consent biases. For example, among the surveys presented in Table 1 , Broszeit and Laible (2016) find that linkage consent is not influenced by the gender or tenure of the individual respondent, but is affected by their position in the establishment with senior staff consenting at a higher rate than less senior staff. Similarly, Weinhardt, Meyermann, Liebig, and Schupp (2013) find in the SOEP-LEE study that respondents who hold a position within controlling are more likely to give consent compared to those in other positions.
To maximize linkage consent rates and minimize the risk of bias, survey researchers have experimented with different features of the consent request. One design feature that has been consistently shown to affect linkage consent rates in social surveys -and the feature we examine in the present study -is the placement of the linkage consent question. While the majority of surveys place the linkage consent question at (or near) the end of the questionnaire, the experimental evidence suggests that this strategy is suboptimal. Sakshaug et al. (2013) show that asking for consent at the beginning of the interview produces a higher consent rate than asking at the end of the interview, a finding which has since been replicated (Kreuter et al. 2015) . Sala et al. (2014) also find that administering the linkage consent question earlier in the questionnaire yields a higher consent rate than administering it at the p. 8
end. The exact rationale for these placement effects is unclear, though social psychological theories, such as, the "foot-in-the-door" effect (Freedman and Fraser 1966; Pliner et al. 1974) and self-perception theory (Bem 1972 ) have been speculated (Sakshaug et al. 2013 ).
Whether these placement findings translate to establishment surveys is unclear. It is wellknown that the response process for establishment surveys differs from the response process for social surveys (e.g. Willimack and Nichols 2010; Willimack and Snijkers 2013) . One difference that is particularly relevant for linkage consent is respondent selection. There is some empirical research showing that, even when the survey organization identifies the most knowledgeable respondent, it is not uncommon for the actual respondent to be someone else (Ramirez 1996) . In addition, Willimack and Nichols (2010) noted in their unstructured interviews with business data reporters that different respondent selection strategies are used within companies, and that competing job demands and data access are always the main considerations. The authors further note that the designated respondent is not always the most desired respondent in terms of being the most knowledgeable about the requested data and possessing the highest authority to release it. The finding that linkage consent rates are highest among respondents holding senior-level positions within establishments (Broszeit and Laible 2016) speaks to the likely impact of authority on consent. Placing the consent question at the end of the questionnaire may therefore be suboptimal for ensuring the question is answered -or even seen -by the senior official responsible for delegating the survey task.
Administering the consent item earlier in the questionnaire may increase the chances that the delegating officer reads the request and contributes to a response. An earlier placement may also increase the chances that the request receives full consideration as opposed to considering the request at the end of the interview when respondents may be anxious to move on to other competing responsibilities that directly contribute to the goals of the company.
Identifying the optimal placement of the consent question in establishment surveys is immediately useful information as it is one of the most easily manipulable features of the questionnaire. Moreover, altering the placement doesn't present any obvious cost implications. The available evidence suggests that establishment surveys typically place the consent question at or near the end of the questionnaire, as is the case for the majority of surveys in Table 1 . This trend is in line with social surveys despite the experimental evidence demonstrating its suboptimality (Sakshaug et al. 2013; Sala et al. 2014 
Data and Methods
The consent question placement experiment was implemented in a web survey of establishments, titled "Job Vacancies and Personnel Policy in Establishments -A Supplementary Survey on Applicant Selection." The survey was conducted and sponsored by the IAB. The primary aim of the survey was to investigate how a company's decision to fill
vacancies is influenced by the personal and professional characteristics of applicants. The target population included establishments that employ staff in at least one of twenty-five predefined professions. 2 Full details of the survey can be found in Vicari and Zmugg (2015) .
Here we provide a brief description of the relevant features of the sample design and data collection procedures.
Sample Design
A sample of 29,513 establishments was selected for the web survey. These establishments consisted of all public and private establishments 3 that had participated in the IAB-Job The JVS draws a random sample of establishments from the BA business register, which contains all establishments with at least one employee subject to social insurance contributions (Moczall et al. 2015) . JVS establishments are disproportionately selected by region, twenty-three economic activity classifications (Federal Statistical Office, 2008) , and six establishment size classes (1-9; 10-19; 20-49; 50-249; 250-499 ; 500+ employees).
Data Collection Methods
2 The target professions included: pharmacists, secondary teacher, preschool teacher, office management assistant, hairdresser, social worker, architect, physician, lawyer, caregiver for disabled persons, construction engineer, electrical engineer, mechanical engineer, emergency medical technician, bank teller, industrial management assistant, cook, truck driver, IT specialist for application development, industrial mechanic, accountant, HR specialist, chemist, general manager, and computer scientist. 3 Establishments included private, trading, commercial, and industrial businesses as well as social, public, and non-profit establishments, administrations, and associations.
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The survey data was collected with the online survey tool GlobalPark by Questback 4 during the period from November 2014 to January 2015. While the survey was administered entirely online, invitations were sent via postal mail and electronically by email. Reminders were sent to all nonrespondents four weeks after the start of data collection. The invitation modes were assigned at random as part of a separate methodological experiment described in the Appendix. The invitation experiment was unrelated to the linkage consent experiment and, upon inspection, linkage consent rates did not vary by invitation treatment; therefore, we do not discuss this experiment further. The consent question was experimentally placed at three locations in the survey corresponding to the (approximate) beginning, middle, and end of the questionnaire. All sampled establishments were randomly assigned with equal probability to receive the consent question at one of these three locations. More specifically, establishments assigned to the beginning-placement condition received the consent question on page 3 (out of 43) of the questionnaire, immediately following the introduction and optional data protection pages. 5 All respondents were presented with the following data protection statement: "Your records will be treated strictly confidential and evaluated only in anonymized form. Conclusions about particular firms or departments will be prohibited. The Institute for Employment Research (IAB) ensures this to you." After that paragraph, respondents were presented with the option of reading a more detailed data protection statement containing more specific information about data confidentiality and anonymization procedures. Table 3 Allocation of Sampled Cases to Experimental Placement Conditions
BHP Administrative Data
For the respondents who answered "yes" to the linkage consent question it is permissible to link responses from the establishment survey with administrative data from the BA. The linked administrative data come from the aforementioned BHP. We utilize these data to analyze linkage consent bias for several establishment-level characteristics. Specifically, we make use of twelve (recoded) categorical variables that are commonly analyzed in studies using BHP data (Brixy, Kohaut, and Schnabel 2007; Späth and Koch 2008; Wagner 2012; Henze 2014) . We allocate these variables into three broad profile groups: establishment, employee, and contract type. The establishment profile includes four variables: number of protection statement, respondents were instructed to tick the box labeled: "Go to the statement on data protection." 6 Respondents also had the possibility to skip the consent question if they refused to answer it. Yet, this option was rarely used: only 16 times in the beginning condition, 10 times in the middle condition, and 14 times in the end condition. In the analysis, we treat these cases as non-consenters by combining them with those that explicitly answered "no" to the consent question. 
Placement conditions

Results
Before we proceed to describe the results of the consent experiment we briefly address the issue of breakoffs in the web survey. A potential concern of administering the linkage consent question at the beginning or middle of the interview is that it may be off-putting to some respondents and prompt them to end the interview prematurely. We do not find evidence of this. Out of the 548 breakoff cases, 178 were assigned to the beginning condition, 197 were assigned to the middle condition, and 173 were assigned to the end condition. The association between consent question placement and breakoffs is statistically non-significant (χ 2 = 11.52; p-value = 0.471). Supported by this null finding, we exclude all breakoffs from the forthcoming analysis.
Overall Impact of Consent Question Placement on the Consent Rate
The first research question is addressed by examining the consent rate for each placement condition, which is shown in Table 4 
Impact of Consent Question Placement on Consent Rates within Subgroups
The second research question is addressed in Table 5 Table 4 ; that is, for all twelve subgroups in which a significant placement effect is found, the beginning condition yields the highest consent rate, followed by the middle condition, and end condition.
However, not all pairwise comparisons within these twelve subgroups yield a statistically significant result: consent rate differences between the beginning and middle conditions are observed for only two subgroups, and differences between the middle and end conditions are observed for five subgroups. The most prominent pairwise difference is between the p. 19
beginning and end conditions which is statistically significant in each of the twelve subgroups.
Of particular note is the indicator of whether respondents chose to read the optional data protection statement for which about one-third of respondents did so. The same pairwise differences are found regardless of whether respondents opted to read the full statement. That is, respondents who chose to read the data protection statement achieve a higher consent rate in the beginning condition than in the end condition, and this is also true among the respondents who chose not to read the statement. Thus, we do not find a differential effect between readers and non-readers of the privacy statement on the pairwise differences between the three placement groups.
p. 20 Note: Estimates are weighted to account for unequal probabilities of selection and nonresponse.
† Pairwise comparisons are statistically significant at the 0.05 level. Table 5 also permits the examination of variable-specific subgroup differences in the consent rate by placement condition. To illustrate, one can see that respondents aged 50 years and older have higher rates of consent than persons aged less than 50 years in the beginning and middle conditions, but not in the end condition where no age-specific consent rate difference is found. Examining variable-specific subgroup differences reveals whether certain placement conditions yield subgroup consent rates that are more disproportionate within specific variables than others. Table 5 shows that the beginning condition yields only one variable-specific subgroup difference (i.e. age), the middle condition yields three, and the end condition yields five, suggesting that the beginning and middle conditions do a better job of minimizing variable-specific subgroup differences in consent than the end condition.
Impact of Consent Question Placement on Consent Bias
To answer the third research question we make use of the BHP administrative data, available for all respondents irrespective of linkage consent. Estimates of percentages for each BHP variable derived from consenting respondents and all respondents are presented in Appendix Table 2 . Corresponding sample sizes are provided in Appendix Table 3 . Estimates of consent bias and percent absolute relative bias computed under each placement condition are shown in Table 6 . The table shows that the magnitude of consent bias is modest for most variable estimates. Out of 126 total estimates calculated across the three placement conditions, only 41 (roughly a third) of them yield an absolute relative bias that is 10 percentage points or more. The distribution of these larger biases across placement conditions suggests that consent question placement affects the magnitude of the bias: the majority of the larger relative biases (i.e. 10 percent or greater) arise in the end condition (19) followed by the beginning (12) and middle (10) conditions.
p. 23 The overall effect of question placement on bias can be seen in Figure 1 
Discussion
The results of this experimental study can be summarized into four main findings. First, placing the linkage consent question at the beginning of an establishment web survey questionnaire yielded a higher rate of consent compared to placing the question near the middle or at the end of the questionnaire. Placing the question at the end of the questionnaire yielded the lowest consent rate overall, but this rate was not statistically significantly different compared to the middle-placement rate. Second, similar placement effects were observed across a majority of respondent-and establishment-level subgroups, though differences between the beginning-and middle-placement groups were less discernible than differences between the beginning-and end-placement groups and differences between the middle-and end-placement groups. Third, the magnitude of linkage consent bias in estimates of linked-administrative BHP variables was generally modest, with only about one-third of relative bias estimates exceeding 10 percentage points. Lastly, the magnitude of consent bias the questionnaire as compared to the beginning and middle placements; the beginning and middle placements yielded comparable levels of consent bias. Similar bias patterns were observed for specific sets of BHP variables related to establishment and employee characteristics and employee contract types.
The study results are in line with social survey studies showing that placing the consent question at the end of the questionnaire is a suboptimal strategy for optimizing the linkage consent rate (Sakshaug et al., 2013; Sala et al., 2014) . The fact that this result holds in an establishment survey context is interesting considering that the establishment survey response process differs in a number of ways compared to response processes in social surveys. The finding that linkage consent biases are relatively modest for estimates derived from linked administrative data is also consistent with similar evaluations of consent bias in social surveys (Sakshaug and Kreuter 2012; Sakshaug and Huber 2016) . The bias findings are reassuring for questionnaire designers contemplating the removal of certain items that can instead be collected from external records as a way to reduce questionnaire length and minimize response burden. The bias findings are also reassuring for researchers who utilize linked establishment-level data in their analyses.
The conclusion that asking for linkage consent early in the questionnaire not only maximizes the consent rate but also minimizes consent bias in linked administrative variables is a useful practical import that can be directly applied to establishment surveys. Based on these findings, we recommend that designers of establishment surveys place the consent question as early as possible in the questionnaire. This recommendation goes against common survey practice in which consent is usually requested at the end of the interview. For ongoing establishment surveys, moving the consent question from the end to the beginning of the questionnaire should be straightforward to implement with no added costs expected.
However, some survey organizations may be concerned about breakoffs if respondents react p. 29 negatively to receiving a sensitive data request at the beginning of the interview. Our finding that breakoff rates were unaffected by consent question placement should ameliorate such concerns. Nevertheless, if persistent concerns remain then placing the question at an alternative location within the first half of the questionnaire would be expected to yield only a modest reduction in the consent rate (in our study, about 9 percentage points) and minimal effect on the bias.
There are specific features of our study design that should be acknowledged in some detail.
First, the study was based on establishments that had previously taken part in an IABsponsored survey. This fact coupled with the low response rate suggests that these cases are very cooperative. It is possible that the consent rates reported here would have been smaller (and our estimates of bias larger) had less cooperative cases been interviewed. However, this would not have impacted the placement results as cooperativeness levels would be evenly distributed across the three randomized conditions. Thus, we would expect our placement findings to hold in other studies. A second feature of our study is that only one mode of data collection was considered. It is not uncommon for establishment surveys to be administered through multiple modes in order to increase participation. The survey literature suggests that mode plays a role in obtaining linkage consent in social surveys (Fulton 2012; Sakshaug, Hülle, and Schmucker in press) , but whether this is true in establishment surveys remains an open question. Lastly, we acknowledge that a definitive explanation for the observed placement effect cannot be deduced from this study. We can only speculate that placing the consent question at the beginning of the questionnaire gives respondents the impression that accessing external records is of high priority to meeting the goals of the study while placing it towards the end of the questionnaire may give the opposite impression. An astute reviewer also raised the possibility that the data protection statement presented at the beginning of the interview might have conditioned the higher consent rate in the beginning-placement group.
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While not all respondents opted to read the optional data protection statement, all respondents were presented with a brief data protection statement. It is possible that this statement and the optional statement were salient factors when respondents considered the consent decision but became less salient over the course of the interview.
Despite the lack of a causal explanation, the twofold advantage of administering the consent question early in the questionnaire is a useful finding for survey practice and may lend itself to inclusion in "best practice" guidelines for optimizing linkage consent rates in establishment surveys. The finding should make designers of establishment surveys aware of the potential implications of consent question placement for the quality of linked administrative data.
